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Vién Cong nghé Maéi truong, Vién Khoa hoc va Cong nghé Viét Nam

DPAT VAN PE

Danh gia nguén goc va ban chat hoa hoc nudec mua la nhiing muc tiéu quan trong
nhat trong nghién cu hoac danh gia dién bién-mua axit. Cac phan bs theo khéng gian
va thoi gian la nhing can ct dé danh gia. Dé tai “Nghién ciiu, danh gia hién trang, du
bao xu thé dién bién va dé xudt cac giai phap kiém soat mua axit & Bic Bo Viét Nam” la
dé tai doc 1ap cdp Nha nude dude trién khai tit nam 2000-2002 véi 3 muc tiéu trong dé
muc tiéu 1 la dua ra phuong phap danh gia va danh gia hién trang tinh hinh mua axit
hién nay & cac tinh phia Bac. Dé tai da duge nghiém thu vao thang 5 nam 2003 véi két
qua danh gia xuat sac.

Nguon so liéu duge st dung dé phan tich la sé liéu thuc do cua két qua nghién
ciu thiét lap hé thong tram giam sat mua axit bao gom 7 tram c6 kha nang bao phu
toan bo lanh thé nghién ctitu - phan mién Bac ti Ninh Binh trd ra) la: Ha Dong, Lang
Son, Bai Chay, Bac Quang, Yén Bai, Ciac Phuong va Moc Chau. Nghién ciu dién bién
pH va thanh phan hoa hoc nudc mua dudc trién khai 2 nam, bat ddu tu ngay
1/VIII/2000 dén ngay 20/X11/2001.

PHUONG PHAP NGHIEN CUU
LAY MAU

Thu gom mau

- Méi tram trong hé thong déu st dung mot thiét bi 1dy mau ban tu déng bao gom
8 coc thu mau, cho phép thu mau tu dong khi 6 mua. Phu thudce vao lugng mua va thaoi
gian mua, s6 lugng mau thu duge trong 1 tran mua t6i thiéu la 1 mau va téi da la 8
mau. Dung tich t61 da cho mot lo/miu la 6mml

- Mot tran mua dugde dinh nghia la thoi gian mua lién tuc. Khoang cach gitia hai
- tran mua dudc tinh la thoi gian ngiing mua trong 30 phut, thoi gian mua tiép sau dé
dugce tinh 1a tran mua ké tiép . .

- Ngay mua dugc tinh la ngay c¢6 c¢6 mua trong khoang thdi gian ti Oh dén 24h.
Mot tran mua kéo dai hon 24h duge tinh 1a 2 ngay mua, tran mua kéo dai hon 48h dudc
tinh 1a 3 ngay mua.

Chat lugng mau thu gom

- Mic sai khac gitta lugng mua theo va ké va lugng mua tinh ti mau mua tran la
ty 1é dugc tinh nhu sau:

(Tong lugng mua theo vii ké — Tong luong mua tit mau mua tran) x 100
(Téng lugng mua theo vii k& + Téng lugng mua ti miu mua tran)
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24 Nguyén Hong Khanh

- Panh gia chat lugng mau thu gom la ty 16 mau duge phan tich ¢ phong thi
nghiém va tong s6 mau thu gom duge theo bao biéu tu cac tram gui ve.
CAC THONG SO GIAM SAT

Cac thong s6 giam sat bao gébm: pH, D dan (EC), NH,", Na*, K*, Ca**, Mg*, CI,
NO,, NO;, SO,*.

PHUONG PHAP DO VA PHAN TiCH

Cac phuong phap do dac va phéan tich su dung dé phan tich mau theo TCVN-
1995. Trong truong hop tiéu chuén Viét nam chua c6 thi st dung cac tiéu chuian My la
ASTM. Trong d6 pH va EC duge do ngay tai tram, cac thong s6 con lai duge phéan tich
tai phong thi nghiém trén thiét bi sac ky ion (IC). Do khéng c6 tiéu chuan riéng cho
phan tich nuéc mua trén IC, qui trinh phan tich trén IC duge xiy dung ¢ phong thi
nghiém dua vao cac tiéu chuan phan tich nudc mit cia My (Standard Methods va
ASTM).

XU LY SO LIEU
Nong do ion H* va nong dé cac ion c¢é trong mau nudc mua

Tinh toan néng do ion H* theo pH cho ting mau, ti d6 tinh trung binh cho tran,
cho thang, mua theo lugng mua. Trong s6 liéu hoa nudc mua can phai loai trit phan ion
c6 ngudn goc bién (non-seasalt)-nss [6].

KIEM TRA DO CHINH XAC CUA SO LIEU PHAN TicCH

Dé loai bo két qua khong hgp 1y, s6 liéu duge danh gia théng qua 2 gia tri

- Céan bang cation va anion (R,),

- So sanh gitia d6 dan dién do va do dan dién tinh toan (R,).

Khi pH 16n hon 6 va R, 1a 16n hon 0, nong d6 HCO, can dude xac dinh dé dua vao
tinh toan R, va R, . Tai phong thi nghiém, giéqtri pH duge do lai cho cac mau nude mua
trude khi phan tich, gia tri pH nay dude dung dé tinh toan HCO, va cac gia tri R, va R,

Can bang cation va anion

Tinh toan can bing cation va anion theo duong lugng tong cac cation, anion.

So sanh gita do dan dién do va dé dan dién tinh toan

Tai hién truong may do do dan dién khong tu dong chuyén vé 25°C nén can tinh
toan d6 dan dién ¢ 25°C ti d6 dan dién hién truong theo cong thic ¢ [6]. Tiéu chuan dat
cua gia tri R, va R2 cho ¢ bang 1. Néu khéng dap tng, thi phan tich phai lip lai.

Bdng 1. Tiéu chuan cho RI va R2

(C+ A), (neq/L) R,, % Ago (WS/cm) R,,%

<50 , +30 <5 + 20
50-100 £15 | 5-30 | 13

> 100 +8 | >3 | +9

Tap chi Khoa hoc PHQGHN, KHTN & CN, T XX, s 2, 2004
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Quan hé giita pH va thanh phan hod hoc nudc mua

St dung hé s6 tuong quan dé xac dinh mic dé quan hé caa 2 tap s6 lieu X va Y. O
day X, va Y la cac tap sé liéu phan tich thanh phan hoa hoc nudec mua caa 1 tram, moi
thanh phan nudc mua c¢6 mot tap s6 liéu. Cac tuong quan dude xac dinh dé tinh toan ¢
day la:

- Ty 1& NO, / nss-SO,> > 1, cho thay thanh phan gay axit nudc mua chu yéu la
NO, con khi ty 1é nay < 1 thi ngudc lai, thanh phan gay axit nuéc mua chu yéu la SO,*

- Ty 1é NH,"/ nss-Ca** > 1, cho thdy thanh phan trung hoa axit nudc mua, lam
tang gia tri pH chu yéu la NH,", ngude lai ty 1é nay < 1, thanh phan trung hoa axit nudc
mua chu yéu la SO,*

- Da1 vl ty 1é (NH," + nss-Ca*") / (NO, + nss-S0O,%), axit dude trung hoa tic 1a khi
ty 1é nay 16n, thi gia tri pH cang 16n.

KET QUA VA BAN LUAN
SO LIEU )
Tinh hinh thu mau
Tu thang VIII/2000 - X11/2001, véi tong s6 1385 tran mua cua 405 ngay mua tai
7 tram da lay duge 7432 mau nudc mua. Tinh hinh sd liéu theo mua (dong va ha) nhu
bang dudi day.
Bang 2. Tinh hinh sé'liéu cua 7 tram

Ponvi Ha Lang Bai Biac Yén Cuc Moc

Mg A Pong Son Chay Quang Bai Phudng Chau

1/8/2000 — 30/9/2000

S& ngay mua ngay | 21 17 30 3 19 20 23
S6 tran mua ldy mau tran 29 21 39 62 22 31 @ 34
S6 mau miu | 136 81 229 284 99 165 149
Tong mua thang mm | 3070 1325 7089 11559 349,1 756,5 280,9

Tong mua theo BKT-1 mm | 311,7 | 133,9 | 729,6 1284,5 357,7 1716,4 405,8
1/10/2000 — 31/3/2001 | bl

S& ngay mua ngdy | 45 33 24 60 49 51 39
Sotran mualdymiu | tran | 24 18 22 28 11 = 23 18
S6' miu miu | 146 130 116 238 204 184 85
Téng mua thang | mm | 4249 367,_5_; 394,8 796,1 322,7‘ 302,2 i260,6

Tong mua theo BKT-1 mm | 4189 3446 4214 - 741,4 408,8 306,6 303,8
1/4/2001 > 30/9/2001 |

i e— PR RN AN
Sotran mualdymdu | tran | 119 77 83 119 104 102 107
56 miu | mu| 506 422 536 704 508 487 601
Tong mua thang mm [1969,6 1124,6 1666,2 3021,3 1272,2 1269,4 :1339.1

Téng mua theo BKT-1 | mm 1962,7 1242,2 1728,6 3040,8 1449,0 1242,2 14748

Tap chi Khoa hoc DPHQGHN, KHTN & CN, T XX, 562, 2004
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WTCTTRSV T S SR R SR E i SR

S0 ngay mua ngay | 24 18 | 22 28 11 23 @ 18
So tran mua lay mau tran | 33 18 18 28 12 20 0 14
S6 mau mau | 99 83 111 129 63 132 74
Tong mua thing mm | 277,6 1749 250,3 9335 2070 327,8 154,6

Tong mua theo BKT-1 mm | 279,1 177,56 289,6 941,0 214,4 359,8 164,5

Muc sai khac gitta lugngl | 17 o7 941 | 085 609 +059 -7.16
mua mau va vu ké : C

Ghi chia: Dau (-) lugng mua mau nho hon lugng mua theo v ky; Dau (+) lugng
mua mau lén hon lugng mua theo va ky

Danh gia vé luong mua, khu vuc ¢6 lugng mua 16n nhét 1a Bic Quang, trong thai
gian 17 thang véi ludng mua khoang 6.000 mm, 16n gdp hon 3 lan khu vuc ¢6 mua nho
nhat 1a Lang Son va gdp 2 dén 2,5 lan mua 6 cac khu vuc khac. Panh gia chat luong
thu gom mdu, trong tong s6 7432 mau, sé6 mau duge phan tich 1a 6701 mau, va 731 mau

'khong dude phan tich do luong mau qua it. Tong hdp, chét lugng mau thu gom dat la
90,2%.

Kiém tra tinh hop ly cua sé'liéu phan tich

Sau khi tinh toan R,.va R,, s6 liéu dat tiéu chuan chap nhan dude chiém 82,5% s6
mau phén tich va chiém 74,4% s6 mau thu gom. Tram c6 ty 1é so liéu mau phan tich
dat tiéu chuan so véi luogng mau phan tich 1én nhat la tram Cuc phuong (89%), va nho
nhat la tram Ha Dong (73,6%).

Bang 3 Ddanh gida chdt luong thu gom mau va tinh hop 1é s6 liéu

"l er - 1S6mau| S6 mau [Ty 1é mau S A
, S6 mau . . L S6 mau dat yéu cau theo
ttf Tram — phan | khong | phan tich kg tich
tich |phan tich (%) )
R1 | % | R2 | % R1&R2 %

1 Ha Dong 1055 887 168 84,1 763 186,0| 737 |83,1| 653 [73,6
2 [Lang Son 845 716 129 84,7 | 636 (88,8 655(91,5 628 |87,7
3 Bai Chay 1088 992 96 91.2 838 [84,5/890 (89,7 809 [81,6
4Bac Quang | 1443 | 1355 88 93,9 1205 |88,9|1212(89,4{ 1152 (85,0
5Yén Bai 945 874 71 92,5 753 86,2 784 89,7 710 (81,2
6|Cac Phuong 1056 968 88 91,7 | 873 190,2/909 93,9 862 |89,0
7 Moc Chau 1000 909 91 90,9 799 187,9/774185,1 716 |78,8
| Mong cong | 7432 | 6701 731 90,2 5867 87,6596189,0 5530 82,5

PHAN TiCH BAN CHAT NUGC MUA THEO THANH PHAN HOA HOC

Hé s6 tuong quan

Hai ion SO,”, NO, la hai ion ¢6 quan hé chat nhat véi ion H". Bén canh dé cac
cation NH,, Ca®" ¢6 lién hé chat véi cac ion SO,*, NO;. Vi du tram Bac Quang la tram
c6 hé s6 quan hé gida H* va cac ion SO,*, NO; gan vé 1 nhat, c6 nghia la méi quan hé
gitta H* va cac ion SO,*, NO, chat nhat, ching to ¢6 su mat cua hai ion nay trong nuéc
muta gay anh hudng manh mé dén noéng do H* va lam thay d6i gia tri pH.

Tap chi Khoa hoc DHQGHN, KHTN & CN, T XX, so'2, 2004
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Bang 4. Két qua hé so tuong quan giia cdc ion d tram Bac Quang

Bac Quang EC S0, NO, CI' NH/ Ca* Mg” Na* K° A B C

H* 0,751 0,656 0,272 0,206 0,461 o 533.0,299 0,152 0,272 0,659 0,532 0,605
EC | 096206860580088808880741051606880961 08870959
SO* 0,656 0,527 0,895 0,945 0,764 0,481 0,684 1,000 0,945 0,981
NO. |1 0,545 0,763 0,618 0,791 05330733065206180791
Cl | L 0,641 0,450 0,608 0,761 0,669 0,518 0,451 0,562
NH,* L | | 0,810 0,762 0,587 0,737 0,892 0,810 0,925
Ca® | | | I _ 0,767 0,394 0,638 0,946 1,000 0,928
Mg?* T [ ,_0 549 0,707 0,760 0,767 0,822
Na* 0632046903960519
K* | ; i | _ L , 067906380741
A | | 0,946 0,980
B 0,928

Ghi cha: A =nss-S0O,%, B = nss-Ca?', C = nss-SO,* + NO;
Cdc thanh phan lam thay déi gid tri pH nuéec mua

Ty 1é NO,/nss-SO,*, NH," /nss-Ca**, (NH," + nss-Ca*")/(NO, + nss-S0O,*) xac dinh
cac thanh phan lam thay déi gia tri pH nudc mua.

Bdng 5. Ty lé nong do duwong luong thanh phan hod hoc nude mua ¢ 7 tram

Nam 2001 | Mua mua nam 2001 Mua kho nam 2001
pH A B C|pH A B C |pH A B C
HaDong | 547 048 168 128|575 057 184 145487 038 145 1,06
Lang Son | 533 031 054 153]530 039 061 175|541 024 045 130
Bai Chiy |503 025 097 113|563 038 107 163|441 0,16 081 0,73
Bic Quang | 5,37 044 1,87 116|550 052 1,70 120 |514 033 229 1,09
YenBdi | 4,87 029 1,52 103|494 031 1,51 | 1,05[462 024 1,56 098
Cic Phuong | 5,07 041 1,15 121 | 507 041 | 114 | 123475 039 1,19 1,18
Moc Chau | 545 031 0:89 124|550 036 074 136|521 020 200 092

Ghi chu: A = NO; / nss-SO,*, B=NH,"/ nss-Ca**, C = (NH," + nss-Ca?")/ (NO, +
nss-SO,*)

Nhan xeét:

- Ty 1& NO3- / nss-SO42- § tat ca cac tram déu nho ching to thanh phan chinh
lam giam gia tri pH nude mua la SO42- do cac phat thai khac ngoai ngudn bién.

Tram

- Xét hai cation NH4+ va Ca2+ 6 cac tram tuong déi bang nhau, tuy nhién vao
tiing mua, ty 1é cua ching ciing khac nhau.

¢ Cac tram Bai Chay, Cic Phuong: hai cation tuong d6i bang nhau;

¢ Cac tram Ha Dong, Bac Quang, Yén Bai cation trung hoa chinh 1a NH,*,

¢ Tram Lang Son cation trung hoa la Ca*",

¢ Tram Moc Chau, cation trung hoa mua mua la Ca®*, mua kho 1a NH,".

Tap chi Khoa hoe PHQGHN . KHTN & CN, T.XX, 562, 2004
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- Nhin chung, néng d6 duong lugng thanh phan cation (thanh phan trung hoa
axit) 16n hon nong do duong lugng thanh phan anion (thanh phan gay axit nudc mua),
diéu nay giai thich gia tri pH thap con phu thudc nhiéu vao cac thanh phan khac. Hai
tram co ty le (NH,* + nss-Ca*") / (NO; + nss-SO,*) nho nhat 1a Yén Bai va Bai Chay
cling 1a hai tram c6 gia tri pH trung binh nho nhat do d6 néng dd ion H' cao nhat la hgp ly.

Dién bién hién trang va xu thé

Dién bién theo khong gian

Két qua nghién citu dién bién thanh phan hoa hoc nuée mua 6 Bac bo cho thay tat
ca cac khu vuc thude Bac bo da xuat hién mua axit v6i tan sudt khac nhau.Mua kha.
tat ca cac tram nghién ctiu déu c6 pH < 5,6 trong d6 c6 t6i 5/7 tram c6 gia tri pH trung
binh thang nho hon 5. Mua mua, tuy khong ¢6 tram nao ¢é gia tri pH trung binh thang
nho hon 5 nhung gia tri pH déu < 5,6 (tru tram Ha DPong). Bang dudi day 1a nong do
tong ion trung binh trong moét tran mua theo don vi mg/L va peq/L.

Bang 6. Nong do, tong luong ion trung binh trong mét tran mua

Ha Dong | Lang Son | Bai Chay |Bic Quang| Yén Bai |Cac Phuong Moc Chau

mg/L| peq/L |mg/L| peq/L |mg/L| peq/L jmg/L| peq/L |mg/L| peq/L |mg/L| peq/L mg/L| neq/L

Trung

binh
Mua
mua
Mua
kho

5,46 (160,90, 7,33 [207,09 5,57 (165,31]3,57(107,02/ 5,18 |164,45/5,78{174,21|3,16| 94,91

4.48 130,69 6,55 (183,46 5,28 |155,81{3,32{ 96,96 | 4,94 155,05 5,40 (162,94|3,02| 90,98

17,861534,6812,45356,2310,29311,71 5,36(168,3510,65349,30, 8,87 (265,78|5,58(165,13

Cac két qua cho thay:

- Yén Bai, Bai Chay, Bic Quang 1a nhiing khu vuc xuat hién mua axit cao (dac
biét 1a tram Yén Bai). Tai Yén Bai s6 tran mua axit xudt hién 6 tat ca cac thang trong
nam. Bai Chay lai 1a khu vuc xudt hién mua axit nhiéu nhat vao mua kho, trong khi
mua mua, so tran mua axit lai chiém ty 1é khong cao. _

- Cac tram Ha Dong, Yén Bai, Bai Chay, Lang Son, néng d6 tong lugng ion trung
binh mot tran mua gitta mua mua va mua kho c¢6 mic chénh léch 16n .

- Cac Phuong la tram nén, nong do tong luong ion trung binh mot tran mua gita
mua mua va mua kho c6 muc chénh léch khong 16n.

- Méc Chau va Bac Quang la 2 tram c6 noéng do tong ion trung binh trong mot
tran mua mua mua va mua khé nho nhat, va mic do chénh léch gitia 2 mua cing
khong nhiéu.

- Riéng tram Lang Son do ¢6 nha may xi mang nam gin nén canxi anh hudng rat
I6n dén hoa nudec mua. Két qua nghién cttu thay riang cation Ca*' lam thay doi gia tri
pH chi dude tim thay ¢ tram nay

Dién bién thanh phan hod hoc nudc mua theo luong mua

Viéc phan tich dién bién hoa nudc mua duge tién hanh cho hai truong hop: mua
co6 lugng mua < 10 mm va mua ¢6 ludgng mua > 10 mm.

Tap chi Khoa hoc DHQGHN, KHTN & CN, T XX, s 2. 2004
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Mua nho hon 10 mm

- pH ¢6 gia tri thuong thdp, va nho hon 5. ¢ gitia tran mua, pH xudng thap nhat.
D6 thi dién bién dic trung la duong cong parabol ¢6 gia tri cuc tri la min.

- NOy, SO,* do6 thi tuong déi giong nhau va cé xu hudng nghich véi do thi pH, co
nong do 16n nhat 6 mau dau tién, sau giam ¢ cac mau tiép theo, mau eudi cung c6 nong
do rat nho. Dién bién dac trung néu biéu dién trén do thi sé la dudng cong hypecbol
(duong). '

Mua lon hon 10 mm

- pH thuong ¢6 gia tri thuong 16n hon 5. Tram Lang Son, ¢6 pH trung binh ¢ tat
ca cac mau déu trén 5,5. Tram Bai Chay va Bac Quang, c6 gia tri pH trung binh ¢ cac
mau dudi 5 (Hai tram nay c6 ty 1é mua axit nhiéu nhat). Do thi dién bién dic trung la
dudng cong parabol c6 gi1a tri cuc tri 1a min.

- NOy, SO,* c6 nong d6 trung binh cac mau trong tran mua lén hon nong do
trung binh cac mau ¢ nhiing tran mua nho hon 10 mm. D6 thi dién bién cua hai ion nay
tuong doi giong nhau va c6 hudng nghich véi do thi pH. D6 thi dién bién dic trung la
duong cong hypecbol (duong).

So sanh voi tram do tw dong

Tram giam sat moi truong khéng khi tu dong dat ¢ Cuc Phuong c6 thiét bi tu
dong lay mau nude mua va tu dong do pH va dé dan dién cho titng mm mua. Nhu vay,
co ché lay mau va do pH va d dan dién tuong tu nhu may lay mau nudc mua cua dé
tai. So liéu do tu dong cua tram Cic Phuong duge st dung dé so sanh vdi sé liéu thuc do
cua dé tai nhung c6 khac nhau vé thoi gian. S6 liéu dé tai la sé liéu trung binh lién tuc
ti thang IX dén thang XII cac nam 2000, 2001, con cua tram tu dong la 2002. Lién
tuc trong 3 nam, s6 liéu pH trung binh cua cac thang giam dan va ty 1& véi lugng mua
giam dan:

- Tu thang IX dén thang XII nam 2000 véi lugng mua 689, pH trung binh 1a 5,22

- Tu thang IX dén thang XII nam 2001vdi lugng mua 489, pH trung binh 1a 4,75

- Tu thang IX dén thang XII nam 2002 véi lugng mua 332, pH trung binh 1a 4,34

Hinh 1. Dién bién pH thdng trung binh tran (IX-XII) tram Cuc Phuong

6.0

53

P
v

5.0

pH

4.5

4.0

3.5
1 2 3 4 5 6 7 >8

mm
Lugng mua (mm)

- O 2000 <2001 —A—2002

Tap chi Khoa hoc PHQGHN, KHTN & CN, T.XX. 562, 2004


















